Summary. The effect of cadmium injury on the major substrates of the energy metabolism of the rat testis was studied 15 and 30 min and 1, 2 and 4 hr after subcutaneous cadmium injection (0\m=.\04m-moles/kg).
INTRODUCTION
Parenteral administration of cadmium salts has been shown to induce a rapid, irreversible degeneration of the germinal epithelium, associated with tempo¬ rary damage to the interstitial tissue of the testis in various animals, including the rat (Pah'zek & Záhof, 1956; Pafízek, 1957 Pafízek, , 1960 ; Kar & Das, 1960; Gunn, Gould & Anderson, 1963) . Earlier (Pah'zek, 1960; Cameron & Foster, 1963) . However, later work has strongly suggested that cadmium acts principally on the blood vessels of the testis and epididymis, making them more permeable and slowing testicular blood flow. Thus, hypoxia finally causes the damage both to the germinal epithelium and to the interstitial tissue (Gunn et al., 1963; Chiquoine, 1964; Mason, Brown, Young & Nesbit, 1964; Niemi & Kormano, 1965; Waites & Setchell, 1966; Kormano, 1968) .
Although changes in the blood vessels of the testis, leading to ischaemia, could well cause all the degenerative phenomena observed, a directly damaging effect of the cadmium ion on the seminiferous tubules cannot be entirely excluded on the basis of our present knowledge (Clegg & Carr, 1967 (Härkönen, Palkama & Laasonen, 1968) . Glycogen was measured from separate 50-mg samples after alkaline digestion and ethanol precipitation (Good, Kramer & Somogyi, 1933) . The glycogen, glucose, glucose-6-phosphate, fructose-1,6-diphosphate, ATP and lactate were deter¬ mined with enzymatic pyridine nucleotide methods as previously described (Lowry, Passonneau, Hasselberger & Schulz, 1964) .
The results were analysed statistically using the í-test (de Jongh, 1964) .
RESULTS
The mascroscopic appearance of the testes was normal up to 1 hr after cad¬ mium injection. Two hours after the injection, there was a slight purple hue in the testes and in the heads of the epididymides. Four hours after cadmium administration, typical signs of cadmium-induced haemorrhagic necrosis (Gunn et al., 1963) There is considerable discrepancy in the reports concerning the rapidity of vascular reactions in the rat testis. Chiquoine (1964) revealed ultrastructural changes in testicular capillaries as early as 3 hr after the administration of cadmium. Similarly, Kormano (1968) observed a marked increase of vascular permeability to trypan blue in the rat testis 2 hr after cadmium injection. In contrast to these observations, Clegg & Carr (1967) (Kormano, 1968) , its permeability to glucose is already increased.
At the same time, there was a significant decrease of both glucose-6-phosphate and ATP concentration in the rat testis. The decrease of glucose-6-phosphate may be the sign of increased glycolytic metabolism. Since ATP is also decreasing, these phenomena are to be considered as the first signs of ischaemia. The fact that lactate is not accumulated at this phase appears to be a discrepancy. However, lactate will diffuse easily and could have been rinsed out of the tissue despite the reduced blood flow (Waites & Setchell, 1966 ). An increase of fructose diphosphate gives further evidence of the beginning of ischaemia at this phase, since it is known to be elevated during ischaemia (Lowry et al., 1964) .
Both glucose, the main substrate of testicular metabolism (Setchell & Waites, 1964; Setchell & Hinks, 1967) , and the high energy phosphates showed a drastic lowering at 4 hr after cadmium injection, while the concentration of lactate increased rapidly at the same time. Therefore, there is conclusive metabolic evidence that a really deleterious testicular anoxia occurs between 2 and 4 hr after cadmium injection.
